In the context of the built environment in the recent years the concept of maintenance has changed from corrective to preventive maintenance. There is evidence that preventive maintenance is much more efficient than corrective maintenance, since severe deteriorations that may represent danger to people are avoided, and also money is saved. To make periodic inspections of the buildings is useful to quantify the extent to which deteriorations are severe or not, in order to facilitate decision making and prioritize interventions. To this purpose many scales have been used and are used to assess the severity of damage and degradation of the building components. But it appears evident that there is not consensus among users and these scales are different between them, with different number of degrees and metrics for the measurement of the condition state. The main goal of this paper is to calculate which is the optimal metric (which is the optimal number of degrees) of a severity scale of damages in buildings, so the corresponding scale could be of widespread and of common use among professionals, avoiding the problems of comparison between different evaluators. The proposed methodology to calculate the optimal metric of a scale can be also extended to other scopes.
Introduction
The interest in the evolution of the building and infrastructure stocks has been evolving during time, in some cases closely linked to the sustainable development debate (Kohler and Yang 2007) . The topic of maintenance optimisation has been a focus of research interest for some time (Mazzuchi and René 2012) . A central issue is the mortality of buildings. Lifetables of classical population dynamics (Klein and Moeschberger 2003) can be used for estimating the mortality of a sample of building and infrastructure stocks (Herz 1998; Schiller 2007) .
In the same way, there are several authors who investigate construction defects, usually focused on failures in buildings due to lack of maintenance, design and construction errors, execution failure, material defect, inappropriate use, etc. (Frangopol 2011) . Some of these defects are: humidity, defects in roofs, in natural stone coverings (Neno and de Brito 2012), in ceramic façade claddings (Silvestre and de Brito 2011) , damage on the envelope of buildings (Flores et al. 2010; Rodrigues et al. 2011) , damage in load-bearing rammed earth walls (Ruiz 2013) , problems in the subsoil (Díaz et al. 2015), etc. 1 On the other hand, the rapid industrialization and population migration of the last 30 years, has led to fast growing urbanization, doubling the building and partially the infrastructure stocks in very short periods (20-30 years) and this may happen more than once a century (Yang, 2006) . The rate of growing is very high and it is not always known, how well these stocks are constructed.
In this context, the crucial indicator is the state of degradation of the different components of the stock and an objective indicator of this condition state (Kohler and Yang, 2007) . In the same way, various asset management tools have been introduced to help asset managers in the difficult decisions regarding how and when to repair/replace their existing building stock cost-effectively (Flores and de Brito 2010; Elhakeem and Hegazy 2012) . Similarly, "What is not defined can not be measured. What is not measured can not be improved. What is not improved, it is always degraded". This sentence is from Sir William Thomson, Baron Kelvin of Largs.
Although being from the nineteenth century, the sentence is still valid today. It is clearly demonstrated the importance of performing preventive maintenance in buildings, in order to prevent their degradation and the appearance of severe malfunctions and also in terms of economic efficiency. In the framework of maintenance, to make periodic inspections of buildings is useful to quantify the extent to which deficiencies are severe or not, in order to facilitate decision making and prioritize interventions.
All the referred shows the need of having a scale to assess the grade of severity of deterioration of constructive elements in buildings and to prioritize the interventions. In addition, the use of this scale also has implications in terms of economic efficiency.
On the other hand, it is important to highlight that, currently, there are many scales used to assess the grade of severity (intensity and extension) of damage (or condition state index) of the constructive elements in buildings. There is no consensus and these scales are different, with different number of degrees and metrics, according to the study to which they belong (Ruiz, 2014) .
The study of the existing literature puts in evidence the following facts:  In the definition of a scale and its number of degrees, the context of the scale (condition state of the buildings, earthquakes, degree of pain, intensity of wind, etc.) plays a decisive role, as well as other aspects, such as whether the degree is estimated through the direct assignment method or through quantitative indicators and mathematical algorithms, etc.
 If the number of degrees suitable for a scale is decided simply on the basis of the opinion of experts, (opinion based on experience, knowledge, etc.), due to the existence of different opinions among the experts, the result is different scales within the same sector, with different numbers of degrees. This is clearly the case in the context of the condition of buildings.
 There is not any methodological study that establish which is the optimal number of degrees of a scale in the context of condition of buildings, nor in any other context.
 The optimal situation in the area of the condition state of buildings would be the definition of a single scale of widespread and common use. This option is clearly more efficient than the current situation, with multiple scales, with different number of degrees. The aspect to discuss and the objective of this paper is whether to accomplish this goal (use a common scale in the context of the condition of buildings instead of many different scales) is possible or not.
The main objective of this paper is to calculate which is the optimal metric (the optimal number of degrees) of a severity scale of damages in buildings. This should be based on a methodological and scientific basis, trying to keep subjectivity at a minimum. For this end, several tests were performed and various mathematical techniques were used, such as descriptive statistics (arithmetic means, standard deviations, densities, frequencies, histograms, etc.), binary logistic regression and clustering. In these tests 374 experts (mainly building engineers and architects) participated, and 12,342 responses were statistically analyzed.
General Methodology
To accomplish the mentioned objective, the methodology is based in the following steps:
 A critical review of the different scales currently in use.
 Propose an initial scale and apply it by using the direct assignment method.
 Select a group of 374 experts in building inspection and ask them to value a set of 33 images of constructive elements with different levels of deterioration, according to the initial proposed scale.
 Analyze statistically the 12,342 collected values from the answers of the experts.
 Determine, through the use of statistical analysis, which is the optimal number of degrees of the scale.
Review of existing condition scales
Among the existing scales, the criteria for selecting those reviewed here was based on two main aspects: a) They should be sufficiently representative and accepted, widely used in their respective fields; b) They belong to various fields of science, in order to get an approach with a wide perspective. Some of the studied scales, among others, were the following: Beaufort (measuring wind intensity), Fujita-Pearson (intensity of a tornado), Saffir-Simpson (intensity of a hurricane), Richter (intensity of earthquakes), Modified Mercally (intensity of earthquakes), Mohs (hardness of a substance), VAS (degree of pain) (Von Korff et al. 1992) , Norton (risk for pressure ulcers), Glasgow (grades of coma) (Gabbe et al. 2003) , Likert (psycometric) (Payne et al. 2002) , etc. It is important to say that all the scales studied in this part are commonly used worldwide.
The range of values of these scales is diverse. From 0 to 10 (VAS), from 0 to 12 (Beaufort ; Fujita-Pearson), from 1 to 5 (Saffir-Simpson ; Likert), from 5 to 20 (Norton), etc. Another important aspect is that in some scales variables are measured (Beaufort, Fujita, Saffir-Simpson, Douglas, Richter, etc.) which are easily measurable with the proper equipment, thus the level of certainty to assign values is very high. In the other scales (Mohs, VAS, Norton, Glasgow, etc.) attributes are measured, which in some cases are easily measurable, as happens in the Mohs scale, but in some other cases the measurement of the attributes may have high variability or subjectivity, as happens in the VAS scale.
In the context of the built environment, the level of certainty to assign values will not be a priori very high, since to assess the degree of damage of a component (either a beam, a balcony, a cornice, a bearing wall, etc.) may be subject to subjectivity. Therefore, the scales that a priori can be more useful for our proposal are the Modified Mercalli scale, the VAS scale, the Norton scale and the Glasgow scale, especially the last 3 (associated with the field of medicine), since they have also some degree of uncertainty when assigning values in the diagnosis of people, some of them in emergency conditions. The field of medicine has important conceptual similarities with the field of diagnosis of building elements. Some of the similarities between diagnosis of human beings and diagnosis of buildings are the next ones: 1. To propose appropriate cure it is necessary first to develop an accurate diagnosis, in order to find out the causes of the dysfunctions. 2. The conceptual techniques to develop diagnosis in both scopes are similar, based on differential diagnosis methodology. 3. The main goal is the same: restore the health (of the human being or of the building). 4. Similar words are used: diagnosis, rehabilitation, therapy, etc. 5.-Both fiels use similar diagnostic tools: endoscopy, X ray, ultrasonic techniques, magnetic flux,… To conclude this section, it is considered opportune, as it is a very topical issue, to mention the scale of terrorist alert. This scale in Spain, UK and Denmark has 5 degrees. In Belgium and Holland it has 4 degrees. In France and Italy it has 3 degrees. And in Germany it has no defined degrees (Ministerio del Interior 2015) . Thus, in this topical issue there are also different scales, with different metrics or number of degrees.
In the case of construction, including bridges and buildings, the existing scales do not have specific names, in contrast to the previously nine studied scales that do have (Boufort, EVA, Richter, etc.) . It is remarkable to highlight that unlike what happens in other areas of science where there are widely used and commonly accepted scales, in the field of buildings there is not a common scale for assessing the degree of deterioration of the constructed elements. Table 1 shows a sample of the metrics (number of degrees) of 21 scales within the construction area, mainly in the field of buildings and bridges. Some of the used metrics in these scales are the following: 3, 4, 5, 6, 7, 9, 10, 11, 30, 70, 100 .
Table 1. Sample of 21 metrics (number of degrees) of scales used in the field of construction
The metric "3" in the reference of Decret (2010) means that this scale has 3 degrees (the definitions of the three degrees are: no deficiency, mild deficiency, severe deficiency; but there are not numbers associated with each degree). In Roche (2018) it is defined the range of the scale (from 0.6 to 1.00). It is also explained the system to calculate the resulting value (which is always between 0.6 to 1.00). But nowhere says the number of degrees of the scale. In Brime (1999) is defined the range (1 to 4) and the number of degrees (30). The division between degrees is lineal, so each degree represents an increment of 0.13 respect the other (4/30).
As it can be seen in Table 1 , the metrics are very varied, and there is no a concrete metric that is clearly more commonly used than the others. It is important to highlight that in none of these scales the used metric has been calculated based on a specific methodology. The metric has been decided based on the knowledge, experience and criteria of the authors of the scale. This aspect can be extended to the scales of any other field, in which the metrics (number of degrees) have not been calculated based on a specific methodology. Therefore, the contribution of this paper is precisely to propose a methodology to calculate which is the optimal metric for a certain type of condition assessment, in this case the condition rating of existing buildings. But it should be added that this proposed methodology can be applied to scales in other fields.
Another observed difference in the scales is the method of application to determine the value in the scale: direct assignment (DA) or application of mathematical functions or algorithms (AMF).
The first method has the advantage of being faster and easier to use by the technicians, while it has the disadvantage of greater variability. The second method has the disadvantage of being more laborious and complex to implement by the technicians, while it has the advantage of reducing the degree of variability.
Proposal of initial scale
To measure the grade of gravity (G) is proposed a scale ranging from value 0 (zero means that the constructive element is in perfect condition) to value 10 (extreme severity; it is not conceivable a greater severity; pathology in terminal phase; collapse may occur at any time). The proposed scale, presented in Table 2 , explains in a general way what it means or represents each grade, in order to reduce the variability among different technicians when assigning values. Because the scale should be of application to any type of constructive element (walls, beams, columns, bearing walls, façades, etc.), definitions are necessarily generic (Ruiz, 2014) .
Table 2. Proposal of gravity scale of construction elements in buildings
In order to facilitate the visualization of the distribution of severities of a constructive element, the proposal is to map this element with level curves corresponding to different G values, regardless of whether the studied element is a beam, or a whole floor, etc. For greater visibility, a color is associated to each G value.
Units of application
The concept of zone is proposed as the smallest unit to value, which is defined as a specific part of a constructive element, as for example an area of a wood floor, an area of a façade, an area of a reinforced concrete beam floor, an area of a balcony, etc. Figure 1 shows some illustrative examples.
The next proposed unit is the system. The building is divided into different systems that encompass all parts composing it. In order to provide flexibility, the proposal is that the total number of systems (S) and the definition of them can be chosen by the technician that makes the study of the building, thus the proposed method is of general application. On the other hand, in order to propose a specific model to follow, it is considered appropriate to propose a reasonable division of building into the systems that are listed in Table 3 .
Table 3. Definition of systems to be evaluated in the proposed scale
The last proposed unit is the entire building.
Application of the proposed scale and statistical analysis
In the direct assignment method (DA) based on the generic definitions of the scale, a certain degree of variability among technicians to assign values G is expected, since what is assessed are fuzzy attributes (degree of damage of a constructive element). Therefore, it is interesting to analyze the degree of variability to assign the values G, from which parameters such variability depends on, and what is the optimal number of degrees for this scale used by the DA method.
Thus, an experiment was carried out, consisting in the selection of 33 images of constructive elements with different degrees of damage that were shown to a population of 374 technicians, who should assign the grade of gravity G to each image, according to the generic definitions of the proposed scale. The objective is to analyze, among many other things, whether there is high or low variability between technicians when assigning G values.
From the collected data (12,342 G assigned values) a statistical analysis was carried out using various mathematical techniques such as descriptive statistics (arithmetic means, standard deviations, densities, frequencies, histograms, etc.), binary logistic regression and clustering, using for this the Minitab statistical analysis program. The G assigned values by the technicians who have completed the questionnaire are called GA values, in order to distinguish them from the G reference value or pattern (called GR).
The methodology consists of several related processes, which can be grouped into three main phases as schematically presented in Figure 2 . The discriminant capacity of the scale means the probability of correct classification. Therefore, the probability that the technician assigns the same value G than the reference value GR. 
Phase 1: Initial analysis
The criteria to decide on the number of images of constructive elements to show to technicians was based on the following aspects, mutually complementary:
 The number should not be very high, otherwise, it would be difficult to find technicians willing to complete the questionnaire.
 The number should be high enough to obtain sufficiently consistent and representative data to be statistically analyzed.
 The number should be enough to have representativeness of different types of constructive elements such as façades, wooden beams, reinforced concrete beams, balconies, metal sections, rammed earth walls, pillars, etc.
It was considered suitable the number of 33 images based on the above criteria. Furthermore, this number allows for each grade of the scale, eleven grades in total (from G = 0 to G = 10), to have 3 images, in order that the statistical analysis is balanced. It could be argued that, from a statistical point of view, it would be enough with one image for each grade, thus 11 images in total, due to the large number of technicians involved in the experiment. However, using 3 images instead of one for each grade, allows to collect not only the variability between technicians but also the variability of each technician for each grade. As an example, in Figure 3 (left) it can be seen the images corresponding to GR = 0 (perfect condition), showing the cases of a building façade, and wooden and concrete beams.
Figure 3. Histogram of relative frequencies for the responses in the pictures Nos. 3, 17 and 25 (GR = 0)
The results of the arithmetic mean and the standard deviation of all the values are presented in Table  4 . In this table it can be seen for each image, the corresponding G reference value or pattern (GR), the average of the G values assigned by the technicians who have completed the questionnaire ( GA ), the standard deviation ( GA  ), and the difference GA -GR. Table 5 and Figures 3, 4 and 5 is presented the data corresponding to grade 0 (GR = 0). In Table 5 "NV" means "no value". And it means that the technician didn't assign any value to that picture. The reason of this "NV" can be forgetfulness, not understand the image, etc. From the figures, it can be observed how there is more dispersion between the answers given to the picture number 25 than to the picture number 3. Picture number 17 is an intermediate graphic between the other two. There is higher frequency of correct response in photograph number 3, with 325 technicians who have evaluated the picture exactly with G = 0. In contrast, in the photograph number 25, there is higher response frequency for G = 1 (170 technicians). This may be due to some existing small spots and shadows in the image that have induced many technicians to mark the value G = 1, instead of the reference value GR = 0. It is observed how to a less dispersion corresponds greater proportion of outliers. This is a consequence of the concentration of observations in a particular value (GR = 0).
Set of observed values
In Figure 6 it can be seen the complete Boxplot with the values obtained from the survey, with 11 Boxplots, one for each GR value. The vertical discontinuous blue lines are the borders of each GR value. Discontinuous red horizontal segments mark the zone where the "boxes" of Boxplot should be located, in case that the G values assigned by technicians (GA) coincide with the GR reference values.
Figure 6. Boxplot of all obtained values according to observation number and GR value
Analysis by intervals of difference Figure 7 shows the graph of participants frequency by intervals of difference.
(1)
Figure 7. Participant frequency plot by intervals of difference (TD)
The results show that 253 technicians (67.65% of total) have TD  40, thus they have an average difference respect GR in each image less than one, or in other words, all their observations are on average in the interval GR  1. Considering that the used scale consists of 11 grades (from 0 to 10), each grade represents the 9% of the scale. Since what is evaluated with this scale are fuzzy attributes (grade of damage of constructive elements), and it consists of 11 grades, one may conclude that an average difference respect to GR of 9% or lower is reasonable.
Phase 2: Data depuration
To obtain a consistent statistical analysis of the collected data, the possible outliers that can distort the analysis must be identified and eliminated. Once identified and analyzed the 365 outliers, from a total sample of 11,814 values, the Boxplot in Figure 8 was obtained. By making the first debugging of outliers, the sample is reduced to 11,449 values, of which 91 are now outliers, representing 0.79% of the total. Because it is less than 1%, it was decided to not continue debugging and consider the definitive data shown in Figure 8 . It must also bear in mind that if these 91 outliers were removed, it would strongly influence the answers to GR = 0, eliminating the little dispersion they represent, such as observation 2 for GR = 0.
Figure 8. Boxplot after the first depuration of the outliers

Final data
In Figure 9 the frequency histogram of the deviations for each of the GR values is presented. As shown in the graphs of Figure 9 , the variations obey a Gaussian or Normal pattern except for GR = 0 and GR = 10, due to its extreme character. It also shows that for GR = 0, 1, 2, 3, 4, 5 and 6 there is an overestimation of the gravity value, while for GR = 8, 9 and 10 there is an underestimation thereof.
In the extreme GR = 0 is normal that deviations are positive, since by their extreme condition on the left side there can not be negative deviations. Likewise, it is normal that in the extreme GR = 10 deviations are negative, since by their extreme condition on the right side there can not be positive deviations. For GR values near the extremes occurs a similar effect, causing some asymmetry for these values of the Gaussian curves. Thus, for GR = 1 and 2 is normal to have some asymmetry to the right, with more frequency of positive deviations, while for GR = 8 and 9 is normal to have some asymmetry to the left, with more frequency of negative deviations. The fact that in GR intermediate values there is more frequency of positive deviations shows that technicians tended to evaluate the images of constructive elements in a conservative way, thus assigning G values somewhat higher than GR. On the other hand, the dispersion is lower for the extreme GR values, indicating that there is a higher number of correct values assigned. This is due, on one hand, to the fact that they are extremes and, therefore, there is a smaller range of values from which to choose. Secondly, inspectors perceive more clearly and accurately the degree of gravity in the extreme values. Instead, dispersion is higher in intermediate values of GR, particularly in GR = 2, 3, 4, 5 and 6, because of more fuzzy definitions of the degree of gravity.
Figure 9. Histogram of frequencies of deviations (Dev) for each of the G values
Evaluation of the reliability of the initial scale
The next step is to know the percentage of correct classification of the scale, P(ok). Thus, if the scale already has a probability of correct classification not less than a target value, it can be considered that the scale is reliable enough and has to not be improved. And conversely, if the probability is less than the required target, an improvement is necessary. . A matrix C of dimension 11x11 is defined where the position c ij for i, j = 0, ..., 10, is the cardinal, within the images with GR = i, with assignments G = j by the technicians. To simplify the notation it is denoted GRi and Gj respectively. In other terms,
The resulting initial matrix for the general scale is represented in Table 6 , where it can be seen, for example, that from the 1,033 results of reference gravity GR = 3, 146 times have been classified as gravity G = 2 by technicians. Similarly, the resulting diagonal (highlighted in light blue) reflects the number of times a correct classification for each degree of severity was obtained.
Table 6. Initial Table for the General Scale
In order to calculate the probability of correct classification, or in other words, the reliability of the proposed scale, the Equation (3) is used, on P(ok) the probability of correct classification.
Therefore, the probability of correct classification of the General Scale can be estimated by the Equation (4). Thus, the initial scale has a relatively low probability of correct classification and an improvement is needed. To achieve this goal, a clustering algorithm was used (Fisher, 1996) , through which the number of degrees of the scale is progressively reduced, until a new scale is obtained with a number of degrees that allows a correct probability of assignment.
Evaluation of the specificity of the initial scale
It is also important to evaluate the specificity and power of the initial scale, since they serve to evaluate the error of classification of the scale, and corresponds to the calculation of two sources of classification error, according to the following definitions in the Equations (5) and (7): a) Type I classification error:
Therefore, the Type I classification error are those cases in which, conditioned to a GR reference value, the G value assigned by the technician does not coincide with the GR value. Thus, the specificity (1 k   ) indicates the tendency of technicians to correctly assign a certain GR value.
b) Type II classification error:
Thus, the Type II classification error are those cases in which, conditioned on a classification value G by the technicians, the underlying objective value GR does not coincide with the assigned gravity. Thus, the power (1 k   ) indicates the probability that an image to which the technicians have assigned a gravity G, this corresponds to the GR reference severity.
The improvement procedure will consist of minimizing Type I and Type II errors or, equivalently, maximizing the specificity and power, defined in the Equations (6) and (8).
In order to determine what degree of severity classifies with greater error and taking into account the interest in minimizing jointly both Type I and Type II errors, we propose the vector standard (α k , β k ), e k as a global measure of the classification error in degree k of severity, presented in the Equation (9):
Considering the definition of standard deviation results the Equation (10) 
Phase 3: Improvement of the scale and proposal of the optimal one
As it can be seen in Table 7 and applying a clustering algorithm on the resulting data after the first depuration of the outliers, as the number of grades of the scale decreases, the reliability of the resulting scale increases. It can also be noted that for 5 grades (in the table highlighted in red), the standard deviation of the global error,   k e  , is minimal, which means that the level of homogenization between the various grades comprising the scale is maximum, due to a similar probability of failure between the different grades. Figure 10 and Table 7 , an scale with 5 grades is the most suitable to use with the method of direct assignment. This solution balances the number of grades and the associated reliability, and minimize the standard deviation of the obtained global errors as well. In other words, the homogeneity of the global error in each of the grades   k e  is maximized. Thus, the proposal is a scale of 5 grades (from "zero severity" to "extreme severity") with a probability of correct classification of 62.88%, instead of the initial scale of 11 grades (from G = 0 to G = 10) with a probability of 32.07%. For consistency with the used methodology, the proposal is the range of values from 0 to 4, and similarly, that the notation of this simplified grade or severity index is GS. The 5 different grades of the proposed scale, from GS = 0 to GS = 4, are defined in Table 8 . For greater visibility, it is proposed that each GS value is associated to a color, in the same way it was previously proposed for the general scale.
Table 8. Proposal of simplified gravity scale of construction elements in buildings
According to the results obtained, it is appropriate to use the Simplified Scale when the degree of severity of constructive elements is assessed based on the direct assignment (DA) method.
But when other different methods than direct assignment are used, as methods based on indicators and mathematical expressions, which is expected to reduce very noticeably the degree of variability among technicians for obtaining G values, it is considered appropriate to use the General Scale. In order to confirm this expected reduction of variability, future studies such as this presented in this paper should be developed.
Similarly, it should be highlighted that G values (according to the General Scale of 11 grades) can be automatically translated to GS values (according to the Simplified Scale of 5 grades), as shown in Table 9 .
Table 9. Correspondence between G and GS values
To conclude this section, it should be noted that in the assay the technicians have made direct assignment of G values only based on the generic definitions of the scale. But if the technicians, apart from the generic definitions of the scale, had also a catalog of images of constructive elements with their respective G values of reference (GR), in order to be used as orientation and additional information, it can be expected that the probability of accuracy of the technicians to assign G values would increase and would be higher to the resulting 32.07% of the current study. In the same way for the scale metric of 5 degrees, the probability of accuracy of the technicians to assign GS values, if they used a catalog of images, would increase and would be higher to the resulting 62,88% of the current study. Therefore, in further studies, authors propose to use this catalog when new survey processes will be carried out.
Conclusions
A severity scale of damage in buildings, of generalized and common use is needed in order to obtain a standardized method for deterioration grading in buildings where comparison between different countries and owners could be feasible. Based on a proposed initial severity scale of damages in buildings (named General Scale), with 11 grades of gravity (from 0 to 10), a survey involving 374 inspectors was launched, where the degree of severity of 33 images of constructive elements was ranked based on the direct assignment method and according to the General Scale. A total of 12,342 collected data have been gathered and statistically analyzed.
From the statistical analysis of the collected data it is possible to deduce, among other results, that in the General Scale there is a probability of correct classification of 32.07%, while in the named Simplified Scale with 5 degrees (GS = 0 to GS = 4) there is a probability of correct classification by the inspectors of 62.88%. For 5 degrees, the obtained standard deviation of the global error in the classification   k e  is also minimized. In summary, it is proposed as the most accurate and reliable that in cases where the degree of severity of construction elements in buildings is valued by the direct assignment method, the appropriate scale metrics to be of 5 degrees.
The methodology followed in the presented study, although being applied to buildings, can be also generalized to other construction types and built assets as bridges, dams, power transmission lines, among others, in order to obtain the optimum number of degrees in the scale of deterioration.
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Mildmoderate
Deteriorations between mild and moderate. Recommended review of maintenance and superficial therapeutic treatments.
Moderate
Deteriorations of moderate entity. A maintenance review is necessary and to analyze the possibility, in the medium term, of applying therapeutic treatments to the constructive element to improve its durability.
6
Moderatehigh
Deteriorations of between moderate and severe. Necessary therapeutic treatments between moderate and high, in medium-short term.
High
Existence of severe deteriorations, in advanced stage. Necessary therapeutic treatments of high entity, in short term, with the possibility of replacement of the damaged element. If the evaluated element is part of the general structure of the building, or a slab, it is advisable to evacuate the building or housing, and / or to take provisional measures of structural anesthesia, such as shoring or similar.
8
High-very high
Existence of severe deteriorations, in a very advanced stage. Necessary therapeutic treatments of high entity to very high, in very short term. Due to the severity of the damage, it is advisable to replace the damaged element. If the evaluated element is part of the general structure of the building, or a slab, it is necessary to evacuate the building or housing, and / or to take provisional measures of structural anesthesia, such as shoring or similar.
9
Very high
Existence of very severe deterioration, in stage between very advanced and terminal. The constructive element analyzed is so severely affected that the most suitable therapeutic treatment is its replacement. If the evaluated element is part of the general structure of the building, or a slab, it is necessary to evacuate immediately the building or housing. The damage is so severe that it is difficult to take provisional measures of structural anesthesia.
Extreme
Higher gravity is not conceivable. Existence of end-stage deterioration, and collapse can occur at any time. The analyzed constructive element is so devastated that practically the only possible therapeutic treatment is its replacement. If the evaluated element is the part of the general structure of the building, or a slab, it is necessary the immediate evacuation of the building or house. 
High
Existence of severe deteriorations, in advanced stage. Necessary therapeutic treatments of high entity, in short term, with the possibility of replacement of the damaged element. If the evaluated element is the general structure of the building, or a slab, it begins to be advisable to evacuate the building or housing, and / or to take provisional measures of structural anesthesia, such as shoring or similar.
Extreme
Higher gravity is not conceivable. Existence of end-stage deteriorations, and collapse can occur at any time. The analyzed constructive element is so devastated that practically the only possible therapeutic treatment is its replacement. If the evaluated element is the general structure of the building, or a slab, it is necessary the immediate evacuation of the building or house. 
